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' -0.7/6-0.35/^ 

I if -ia-fi)<0<a-fi ( . 

1 0.7(/ a - h) + 0.35(/; - I' b ) K } 

\ia-0<O<P 

[0 0 6 5] 

[il^WH^^-^-lc^ y^-rvyLtzm^, t*^txg=l [mm] 
<D t § ti, ?v?-W>L tz%(DiKXm^(Om ttiim*). 5 7 4 0 [N] i><D 

5 [A] &±<Dmffi.Z : tiLZtj;1,?tltf?£b%^o 
[0 0 6 6] 

m»£&/h$ <t^ut^T^^o 0. 5 [mm] L^^i^* 

* > -y/N'-£fflV>£^£\ Z<Dmt.miLjL g =0. 0 0 0 5 [m] K *3 &t & 3f £l 
fHHr ii, ^T<?)t2 1 (7 9), (8 0) T^^-r^^tL^o 
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[ft 2 1] 



' 2290 - 117/« - 2240/ 6 + 59.8/; + 

+l.ll(/ a 2 + h 2 ) - 0.564(/; 2 + I?) 
! if - (a - 0) < 0 < a - $ 

f = { 2290 - (176 - 2240) J« + (88.0 - 2240)/ 6 
+(89.8i c - 1140)/^ - (44.9i d - 1140)/J 
+l.ll(/ a 2 - I a I b ) - 0.564(/; 2 - I' a I'„) 
ifa-0<O<0 

(79) 

-0.56/ 6 - 0.4/J 

if -(<*-0)<6<a-P ( . 
0.56(Ia-h)+QA(J' a -I' b ) K ) 

ifa-0<0<0 

i(Oi^II^15. 2 [A] &±.m-tZb\,z2Lt)fr±ib*vSifcb%&o 
[0 0 6 7] 

&i>mi3<DmK<\<mmfte = a/2Ki$^xi>, mtim±ni2 2 [n/ 

A] {RJcmSE* 1 0 [A] m*ttt, 1 2 0 0 [N] \>±±.<Dt)*%$L~$- Z> 

ZbtfX*£2> 0 

[0 0 6 8] 

«^Fffi«L*R, #ffl^ep*n*£ES:-€-*t^*tV a , V b , V a , V b^"^^>^ 

> mmi£bmmi&mt}<om* s &mz.mt>z>tzit>, mro§&2 2*<d$; (s d 
- (84) $ it & ia»^5fes:*»jjftjti- & o 

[85:2 2] 

Va - * 0 = RI a (81) 

V b -$ h = RI b (82) 

V a ' - $' fl = RI' a (83) 

VI - K = R*l (84) 
ittdv, $ a = d$ a /dt *M1T. 

[0 0 6 9] 
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[0 0 7 0] 

^-Kl^i:tt> ^ (2 8) , (2 9) OMaW»t^^tiai) 

, JiLT<7)ft2 3<f<7>:£ (8 5) , (8 6) tL*»jBjBm***^* &o 
[ft 2 3] 



4pgn 2 a5 0 ^o a _ 4pqnS o (0B r £ m - naia^o) 
• (85) 



4 pgn. 2 aS 0 fio ^ 4pqn5o(fl B r l m — naI a no) 

'g + + An 

4pgn 2 £ r £ m S 0 



* 6 " -x s +£ 3 + £ m /6 (-*, + * 5 + £ m ) 2 Xg 



-Xg + tg+l m 

[0 0 7 1] 

ttz, *-V2<DWf£Wt, ^ (5 5) , (5 6) (D^ffimZmfflUft-f 2> £ 
fcK**), TOt2 4^ (8 7) , (8 8) ^E£=K&S^jg*M^£ 

Z> o 

[ft 2 4] 



4 pgn 2 a5o/io 

■g+lg+ t, 

4pgnS 0 ((o! - ^)B r £ m - na.I a no) 



* a ~ - Xg + e g +e m Ia 



(-x g + e g + e m )* Xg 

+ 4P9n*BrtmSp £ (g7) 

Xg + £g + £ m 

• 4pqn 2 aSo/io ^ 4pgnSo(gg r l m — nalgfio) . 
* 6 " -x p + £ p + £ m 6 (-x, + + im) 2 Xg 
_ 4pqn 2 B T tmSo ^ 

+ + 

[0 0 7 2] 

_h5S£3: i)lii^li^TOi[2 5*^ (8 9) , (9 0) Ti 

s*l£ 0 mi6(t ^ (8 9) -c^sftam^isft&^LTv**, 

[ft 2 5] 

V a = RT« + L/ a + ir Bas i fl + K Ea eO (89) 

V b = RJ b + L/ 6 + Ksbxig + K Ebe 9 (90) 



' o 
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tztzL, Ll*W9ff-4 KEax. KEa0 *iA«*>WjemflES©»U Kg 

bx, KEbtf**BffiO»fe«S3@RT*0, WT0^2 6 (9 1) ~ (9 5 
) -C^£*i& 0 
[f!c2 6] 

4pgn 2 a5oMo , Q ,x 

L --x p +£ fl + £ m (91) 
4pgnSo(0B r Cm - naJ Q //o) 

(-x fl + Eg + £,n) 2 

if -(a-/3)<0<a-£ 
4pqnS 0 ((a - 9)B r £ m - naiqAfo) 

(-Xg+lg+tn)* 

i£a-0<O<p 

(92) 

& 

if a-fi<0<l5 



Ksa0 

K E bx 



1 

■{ 



0 if -(a-0) <0<a 

4pgn 2 B r e m So 

4pqnS Q (0B r £ m - ncxlgfip) 

(- Xg + e 9 + e m y 2 

4pqn 2 B r e m S 0 



(93) 
(94) 

(95) 



— + ^ + £ m 
[0 0 7 3] 

m (b) <D%^m^^n>mm^Lx^ tm&mt}i*&T<z>&2 1 

*<D&, (9 6) , (9 7) X*mZtlZo 
[*2 7] 

K = jij; + L'i' a + jr^*** + K' Ba0 e (96) 

Vl = RI' b + L'i' b + K' Ebx x 9 + K' Ebe d (97) 

tztzU L' , K' Eax , K' E ae , K' Ebx. K' Eb^W^2 8^ ( 
9 8) ~ (10 2) X~mZfrZ>o 
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£/ _ 4pgn 2 aSoiio ^ 

m 

4pqnSo(0B r e m - naI a no) 

(x a +£ g +em) 2 
„, , if _ ( a _ /?) < 0 < Q - ,3 

~ 1 4pqn5 0 ((a - fl)Brlm - na/q/xo) 

(x g + e g + e m )* 

if a-0<6<0 
(99) 



/ 0 



if -(a-0)<O<a-0 
4pqn*B r £ m S 0 d a _ p < e < p 



Xg+ig+ t 



(ioo) 

4pqnS o (0B r £ m - nalgfip) 

K *»* ~ {x 9 + e 9 + e m ) 2 (101) 

, _ 4pqn 2 B r e m S 0 

K ™ ~ -x 9+ e 9 + e m (102) 

[0 0 7 4] 
[0 0 7 5] 

ii^oa^ (3 6) , (6 3) IZ&^T, ^^•y^fixgWSi^t 

Q-CffiMtt-fZb, (10 3) ~ (10 6) -e^£*L&Ml 
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[&2 9] 

Spqx g 0B r 2 £ m 2 (£ 9 + £ m )So 



(-Xg + £g + £mf(Xg + £g + £ m ) f*0 

4pqnPB r £ m S 0 , 4pqn0B r £ m S o 



{-Xg +£g+£m) 2 0 {-Xg + £g+£ m ) 2 

4pqn0B r £ m So , 4pqnOB r £ m S 0 , . 

+ (Xg+£g+£ m r a+ (Xg + £g+£ m f ' ^ ' 

ApqnB r £ m So AnB r £ m S Q , (1Q4 . 

T ~ -Xg+£g+£m b Xg+£g+£m " "" ^ ' 

a-0<6 <0 <Db% 

8pqx g PB r 
{-x g +£ g + £ m ) 2 {xg + £ g + £ m ) 2 fMi 

Apqn{pt — G)B r £ m So j ApqnOB r £ m So j 

' {~Xg + £g + £m) 2 ° _ {'Xg + £g + £ m f " 

Apqn{a - 9)B r £ m S 0 Jf 4pqnOB r £mSo Jt 

{Xg+£g+£ m f ° {Xg+£ g +£mf ^ 

(105) 

r = ApqnB^So + 

(106) 

_h3£*HKtft1-&i:. **5t», h ;v*5e^&JBv>T&T<Oifc3 0 (1 0 

7) , (10 8) X^Zti&o 
[*3 0] 

/ = /0(*p) + K fa {Xg,Q)I a + K fb { X g,6)I b 

+ K' fa {x g ,0)r a + K' fb {xg,0)I' b (107) 

r = K ta (x 8t 0)la + K tb (x g ,0)I b 

+ K' ta {x 9 M + K' tb {x 9 ,e)n (108) 

$<bfc, * JJHTOf3 1 4>05£ (10 9) ~ (113) -e^SfLfco 
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Kfc3 1] 



F = F 0 (x 9 ) + K(z„$)I 



(109) 



(110) 



/o(»») 



(111) 



AT(* fl ,0) = 



Jf/»(x„tf) 

K ta (x a> 6) KttixgtO) KL(z a ,0) K' tb {x 9 ,9) 



1 = 




[0 0 7 6] 

C*iJ:«K J^TOiU 2*05*; (1 1 4) T»*Sih,&1W»fl|j&*W5>*L*o 
Wfc3 2] 



fc£U H (xg, 0) «±K (x g , 0) OjUftl^-C**),, J^TO»3 3t 
^ (115) •Cj&HStL&o 
»3 3] 

ff(x fl ,0)=/iT(x Sl 0)t 

= i^(x S) 0) r (i<:(a: fl> 0)fr(x fl) 0) T )- 1 (115) 

[0 0 7 7] 

JSflJLifcfrfllOttltfc tT, E^eff^ttStK (x g , 0) H (x g , 6 
[0 0 7 8] 

fc*5, K (x g , 0) O^W^JSi - *****. S^t>^^^4U^ 
it^f), t^lStfoO^o (114) T?||P)tl5)ifl±iM^^if 



J = #(*,,, 0)(F*-F o ) 



(114) 
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10 0 7 9] 

[0 0 8 0] 
[0 0 8 1] 

[0 0 8 2] 

1 1 6) - (1 1 8) O£9^0&^^ifc£LT?fii£$*L;z> o 
[ft 3 4] 

— *5F (116) 

y = rcos0 (117) 

* = rsin0 (118) 

fc/£U 1 pl^^7^e-yft*5o 1"&;b*>. — J§^o£ 1 p [m] m 
tfhi-^)o :©tl> fir^W^7;HI«illt an^ (r) itliX 
T?>£fc3 5tf<7)^; (119) -e-5-x.<b*L& 0 
li£3 5] 

[0 0 8 3] 

[0 0 8 4] 
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1 8-C^$*l % JSlTO»3 6*<D$: (12 0) t?#x.e>*t* 0 
[«C3 6] 

" = ^>< = ^< (120) 
[0 0 8 5] 

rt'iot^ r-^0 7»f^ (12 1) T? 

1*3 7] 

^ - ( *L) d 4± (121) 

dr \ e p ) dr v ' 

[0 0 8 6] 

— 5* (3 7) , (6 4) T?^«>fc ±SB<^lHlte*|6l^^)^* 
[0 0 8 7] 

S1\ S (3 7) , (6 4) X~7£tbtz>fr?i*, &T<D&3 8^<D^ (12 2 
) ~ (12 4) tftCt^T-l^o 
[*3 8] 

T = T(x 9 ,0)S o (122) 

= T(x g ,0)(r 2 2 - ri *) (123) 

r(* 9> 0) = 

-4nB r £ m (_^ + ^ + £m + Xg + e b 9 + e m ) 

if - (a - 0) < 6 < a - 0 

4nBr£m {-*!+i a + tm + x g + e g + e m ) 

i{a-0<9<0 
(124) 

[0 0 8 8] 
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T©t3 (12 5) T-ffii:^ll.o 

[ft 3 9] 

*r = T(*„*) ((r+<5r) 2 -r 2 ) 

= T(x 9 ,0)(2r + <fr)<Sr (125) 

[0 0 8 9] 

mToft4 o (12 6) -e^£*L& 0 



. r(Xfl ^fi*±*l*. (126) 

&T<0ft4 1 (12 7) T'4-x.^tL^>o 

[ft 4 1] 

ar ar->o or 

*r-»0 s r 
= 2T(x g ,0) (127) 

[0 0 9 0] 

uz^'ot, mm&xsn ? frm^-Mztizm&iommjji*. ^ (121) 

, (1 2 7) K£!)&T«9ft4 2*<35£ (1 2 8) , (1 2 9) h^^»o 
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im 2] 




= fT(x j? ^)(r 2 2 -r 1 2 ) 



= -r-TiXg^So 




(128) 




(129) 



[0 0 9 1] 
[0 0 9 2] 

6) oMa*Hfflft*L^THf>^, JSHTe>8c4 3^^ (13 0) O^esS 
»4 3] 



S|l|^7-^j|$n*^T^t4 4 4*^ (13 1) X-mZfr&fiMtt 



[0 0 9 3] 

Z>t, 5* <D&. (13 2) -e^s*L*. 2m«^Mt^^ni^ : f-o^ 




(130) 



[£fc4 4] 
i 9 / = 0r 



(131) 
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[*4 5] 

Mx g = f (132) 

±aft*^aiH»*a , t*fc, JJllT<7)t4 (13 3) T?^$*L*o 

[fit 4 6] 

* " J^' (133) 
[0 0 9 4] 

^fci«SCg (s) t±, ^TWt4 7^ (13 4) i:i^-V7^J 
[JU 7] 

/ = -C g (s)x g (134) 

[0 0 9 5] 

$5lfti*SC g (s) OffciHi, PIWHNU tt»7-f-K^y^+*rif- 
[0 0 9 6] 

[0 0 9 7] 

HI 9tci3^r, h^^BUMtl&feSl 0 14, mflB^: (12 9) i:i^r, 

i*^f^f)h^^ti*oi«i (r*, f *) 

) *l*o tfc, ^y^tOfHIl 5fi, tuffi:£ (1 3 4) &Cgo*v>T 

[0 0 9 8] 
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jt^JOg^f *t, f o Ug) > RZf^^y^mx g, ®m3-<7)®&ft 6 Z 
ffiV^^dHlCioVTHMda*, lb*, I' a*. I' b 

*) iM^i 2icA^-r^»o 

[0 0 9 9] 

«MJ#PS? 1 2 1 1 ^^m^^HI ( I a * , lb* 

, r a *, r b *) HjgToft^nnwtt^^tLimaE* (ia, ib, 

I' a, I' b) fcK^o'^T, Pllll^Iffi (V a , V b , V a , 
V b ) Mt^, ^f>^-^ 1 3liiOlJ±Mt:SoVtlil 4^<b 

[0 10 0] 

[0 10 1] 
[0 10 2] 

[0 10 3] 

fptf>5£ (13 5) •e-^x.'btL^o 



[0 10 4] 

^(116), (129) WMi^ffl^TS (13 5) ^f^x.Si:, J^T 
Oi4 9 fHliS^T, 



[^4 8] 



Jd = T 



(135) 
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UBU 9] 



Mx = f 



(136) 



— 4tt 2 

[0 10 5] 

l^t, (13 6) o2i«»Mt^tt, v-mm&vmn 

[0 10 6] 

EI 2 1 ttffi«ll«lMorn y * 0 , m 2 2 titemftJfPm^iMffl'T* n y ? 

[0 10 7] 

m**&, **fcffiM3glcaif^v>r^-#W»lcJ:0«l*O«^fl[«:**> * 
[0 10 8] 

*3&9J <o ^. ac >r 9 ;vn i ; - r * - * \z x ®fc L £ ifi h Wfifa fcMti * f§ 

[0 10 9] 
[0 110] 
[0 111] 
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emu 
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inu] 
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[0 5] 
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[H7] 
[H8] 

w <o m £ 0 ^ & ^ ** * ^ ^ibitit$)^o 

[H9] 

[mi o] 
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[mi e] 
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[mi 8] 

[mi 9] 

[02 0] 

*|fei©^A/f 7;H'J -7*-*0*£;&fWf9^0lNffl7'n y 7m~?$>& o 
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